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mm 

[sr^seisi 0002 

[HI#^XH 2003.06.26 

= ] H01L 5/30 

S^SSl Semiconductor Laser device and Producing Method Thereof 

[SSI ^^§IA^ 

[e^eiSHl 1-1998-001806-4 
[CUBieil 

[□£|oi3H] 9-1998-000281-5 

[SS^IS^^Sisl 2002-047982-8 
[□£1211 

[CHBieJSHl 9-1998-000619-8 

[SS^Sm^SiSJ 2002-047984-2 

[^§°l S^a:?ll YUN.Sang Bok 

[^&>§^SJsl 730713-1226411 

[^^SSl 441-390 

[^^1 ^^m ^<m^ ^M^msBX] 335m i404s 

[^^1 KR 

[^A^s^] 

[^^11 mm^ xii42^2i 7?§oji oJt^ mm^ M6o^°\ ^mm 21 

(ej) aidiej 

§f^^^ (0|) 
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1020030041838. . ^Xh 2003/10/22 

[^\^m^^} 20 a 29,000 

5 ^ 5^000 m 

(^<y3!^&si 0 2i 0 m 

[^'A^S^Sl 5 1,^ 269,000 S 

303.000 ^ 

1. S^^/d- SA||Ai(£S)_1S 



25-2 



1020030041838, , %^ 'U^}: 2003/10/22 

^ ^£^1 ^l^l^i ^^>^ ^7llia »^^]t}7] ^:^]^ ^7flia 

^ ^ ZL til-cfl^ ci-igo.sH.E-l ^^o^ :^^o_S. o]^^ ^^lofl ei^i^ ^^j*>7l 

^1^1 sl^ll- ^^j^]-^ ^711 ^ >^oM ^^^^ el^l ^^'='11 ^11 ^S.^] 01^.0^ 

^ ^^<H1 2l^>^, «V£^1 5|lo];<-1 ^.^l-o^ ^7fli3<^1 ^^^S* 13-^1^ ^ Si-^^, ^ 
n ti>:£^l 5flol^^ 4,^1-01 M.A^ ^ 7fl^. ^ o;i^ JLJ!)-71- ^Cf. 

£ 4b 

aJrS^l sflo]^-!, eflo];^ 4^;;^]-, ai-^^l eflolx-l cfo]^^, e]^], ^7)1. ^7fl^. LD 
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1020030041838, 



^ 'a^V: 2003/10/22 



^S.^ ^ n {Semi conductor Laser device and Producing Method 

Thereof } 



£ la^ ^2fl^ ^£^fl ^^1-21 A>Al£olcf. 

S Ib^ #HflSl ^S.^ n]<^]7.^ S^X] 3g^:£0lcf 

JE 2^ f^eflfil wVt^l Sllol^-l >j^>c>o^ ^jolsjl ^Bfl# iEAl^V 3g^:£oli:l-. 

£ 3^ f^fifl^ tiVlE^l sllolyc-l ±7.}^ ^7fl^oil :£^ltb 

£ 4a - £. 4c^ ^^1^B11<^1 i4€- ^o];^ ^^}^ ^/^l 

£ 5a ^ £ 5b^ ^ ^^l^Bflofl n|.s. aVt^^j g^lo];^^ ^j^j-o^ ^^iolcf. 

£ 6^ ^ ^^2] <U ^^l^Bfloll rc]-^ tiV^^l eflo];^-] ^^].o^ ^^joj^l ^j-Efll- ^.a] ^ sg^ 

41 : ;^ll 71:^ 42 : ^^^^ 

43 : 44 : ^12 #2fl-E.f^ 

44a : Bl^l 46 : ^^^-l^l^ 
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1020030041838. 
47 : Sl^ 



#^ ^^>; 2003/10/22 



^ ^^^^ efloj^-l ^^>o^ ^1S«J-^<=H1 -^cf -^^^-fl^VTfl^ ti]::£^l eflo] 

<^al-^o.^ ti>£^l eflol^-^ ^;^>^ zi ^]^o] nfl-f 3|-j7 ;5]lS-^7]-7> cfl^A^Al-ol 

-8-<^l*>^ ^ mASi ^^^^S. Jl^^ ^lol^-lS ^^A]^ o;^ol, 5)e CD, CD-RW, DVD, 

DVD-RW -^32). ^v]^3. ^]^^$] ^^'a^^ll- ^^-^S. ^-^ 

'^i^ 7lo^#£# -7].Al7]7l ^cf tiVS^] eflol;^^ ^^>l- 

^Ao^, ^ 5110];^ ^^ys] ^S\S. ^^^o] ^^S\JL 

ol^-l ^y^}^ 5g^i£olji, £ 2^ ^2fl^ al-iE^l eflo]^-^ >J.^].o] ^^jolji] 

£^1^ £. la, £ lb ^ £ 21- #Ss:>o^ #Hfl2l uViE^l 2ll<^l^-l ^^>^ ^1^: 
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1020030041838. , #^ ^^f: 2003/10/22 

13-^1: ^^^1-^ trf-a-^ <=>]^M ^'^s]^ ^^M] ^p.}^ ^]]o]7^ 

^ 780nm ^91 AlGaAsTj] ti>i^l<?l ^^-fl- <^1^ ^cf. 

S. laofl £^1^ w>si)- :y-o], Dixi, £^^o^ GaAs7l:&(ll) AlGaAs #sfl 

:Bf^(12)# ^^jtbcf. <^1^ ^7] AlGaAs #£fl^#(12)S^ -^-^oil , AiGg^s #efl = 

#(12)31-^ 2:^^o] T:].eji cf^ 'y^^V-fl- ^S(Multi -Quant urn Well)* AlGaAs^ll 

(13)# AlGaAs ^^^^(12)^^ ^^^o] S^^S] 

AlGaAs #2fl^f^(14)^ ^^^^Vc]-. o]o] ^7] AlGaAs #2fl-B#(14)^ ^i-f-ofl 5^^1(14a)7]- 

P>>iH.7> ^^^^ ol:s:o^ o)]^! ^^o]] o)^!] ^z^-£)x] ^^o.s.>«) (14a)7l- 

^ ^c]-. <^1<^. T:'>>ia(14a)7> ^^^^ uj-ul^l oJl^l^H ^1 

^l(14a)# ^7] e^;^l(l4a)5^ ^^d\] GaAs## el^^l^ ^o]^ 

^^^-1^1^(15)^ ^^^^1^. <^1^. ^7] e|^l(i4a)i4 ^^;^i^l#(15)^ 
GaAs -2-^(0hraic) (contact )#( 16)^ ^-^Jtb ^ ^7] s^^(i6)o| ^ >^7l n^ 

GaAs7l^^ tiflig^ ^^-2.^ ^^^^><^ ^^(18, 17)^ ^^^tbcf. ^2fl^ ^ 

£^1 efloj^-l iii;^>^ IE lb<Hl a>5q. ^o] ^^](Ua)^ ^^7} ^^^] i^]o]7;\ ^;^>o:| 

S^l^ife, ^flol3] ^VBflo^ e^ioi;^-] ^^Vi- z^-z^-o] ^^S. ufl. ^s^^ ^7l]iaoii ^ 

^1 ^^<S*m ^^17]- ^t:f. 
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1020030041838. . #^ ^^]-: 2003/10/22 

<18> -£ 2^ #EflS] aV^^l ^]o]7^ ^T^o^ ^o]^ >a-Efl» £Al^ ^^£5.. £ 2ofl lEAlth H> 

^ n<=>]^ ^Hl ^>7l5q- wj-i^o.^ ^^^^ ^S.^] ^]]o]7.] ±7.}^, w> 1311 oj^j (bar 
making) *«fl ^flol^j)* e^;^]6\] ^^jo] «J-*^o.s. ^7flt!- ^ ^ ^l^l^gCchip making) ^ 

-i-«fl sl^jsq- uj-^^ «cJ-^-^^ ^7fl3r>o^ z^-z]-^ ^]o]A^ ^el^cf. 

<19> >^V7l D)lol?j(bar making) ^^^^ :£ 2<^] wj-sq- ^o] a]- ^]o]?'^ ^(22)^ nq-ej- 

B^xl<Hl ^^1^ ^olsli- ^7fl^V^ ^^^^1^, ^ i^ilol^jCchip making) ^ 

^l^^l^J -^(23)^ n^e]- el^l^q- uj-^th 'i>*J=-^S. ^7fl^>^ ^<^lt^. 

<20> ^7]tb wV^q- ^o] ^sflo^ tiVi^] e^lo];^^ ^j^fo^ ^s]]^ ^ ^i'^l (21)1" ^^^*>7l 

'^'1-^3(21, ^1^3.7} ^^j^ ^^ofl o]^ ^^]7} ^^^^E-S. ^>^^) 
* ^^^tlrCf. ^7fl£]7] ^ ^flc5l5J| ^ci\] ^A^^ z]-Z^-o) 

eflol^i ^^](21)^ ^^S. c^^^ ^Bfl<^lT=V. <=>]^ n^]^ eflo];^-! ^ 

^V* wV Dilol^j ^7ll^>o^ z^z^o^ ^7}S. ^el^V^ n wVt^l sfl^^l^i :t^>^ ^ 

^l^l^oUbar making) ^^^IMi «> ^l^l^JCbar making)^ (22)^ tt|-e|- sflol^^ 4i;^>» ^7fl 

^^<H1H. e^^l(21)£ ^711 ^7fl5)cH n <y:^ c]-«.7i. ^7fl^oil 
<2i> £ la'Hl S^lt!" w>i4 ^£^1 el]oix-l i^}^ ^^71121 ^^tt ^-^5., z|- 

^ofl o^sfl ^711^ ^j-oll :iol ^VAJ^ o;!^^.. ^^1^ e:|^|ol ^igo. ^.s. ^7fl 
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1020030041838. . %■^ '^^}: 2003/10/22 

n^^. ^£^1 eflojyc-] ^;^l-o^ 1:^^ ^^S^l^ #^>^^ ^^^<H1 

V 

<22> £ 3a, £ 3b ^ -£ 3c^ #Bfl^ sll^];^-] ^7fl^oi]A^ ^^5^1-^ 4*^=^ ^ 

SI S-^-i: ^^S.. £ 3a5q- ^<^1 e^;^](31) ^^ofl^i ^(32)0] 7l^i|- # 

sfl^^^l ^o] 4. 9X^^, ^tb ^^<=>11^ £ 35^4 (31)^1 ^^^HlAi ^ 

^Sth ^(32)ol 71:^31 ^^ofl ol ^A^^ ^ Si^H, c1 >at!: :£ 3c^ ^^1 ^1^1(31) 

^^^■^ 7l^^7>^l ^^^^ ^ 9X^. it|-2l-Al, ^71 211<^1;^^^^1 ^^*>^ -g- 
^s^Ml ^r]-. olsl*V ^o|l oVjE^l ^^>^ Ir^^l sllol;^7> ^^*V^ 

.^^oll ^Vxg^o.^^^ ^.^^ eflol^-^o^ ^V;5lol «-7].^s:>7fl slJL ^]<=>]^]^ ^11^^^<H1 

7> $X^. 

<23> ccfet^i, ^ 7l#^o]:<:,ilx^^, ^o]^ .y-Eflo^ tiVs^l efl^^l^i ^711^ ^o] ^^A^ 

IJ-^I^M #:n. ^sl£7]- tiVH^l ^ll^^l^i ^ ^ ^Is 
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1020030041838. , ^^ 'U^}- 2003/10/22 

^ ^^"^^ ^Mtt <?>#^ ^^S., ^21^ av^^l ^7]- 

SM| «c}-;=^l^l-Ji, ol» ^«}] eflojxi ^^^o] ^g\^7} -f^tb ^-£^1 ^]<=>]^^ 



^Mti- 7i^^ ^^^t}7] ^n^^, ^ 
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1020030041838. , #^ <^^1-: 2003/10/22 

<28> iE^, ^ ^'^^ «Vi£^l eflolxi 4i^>o] e:)^]^ ^7fl^o.^«.Bl o]:^^ o^^lofl ^>^^^o. 

S^E^ ^^O.S. o]^^ o^^lofl ^^^^1-71 ^ViHl- ^^^^fe ^^ISf, ^V7l 

^1 ^ s^^l ^^<H1 ^11 ^£^1 1:^^ <^l-f-^^ ^-^^^m ^ 



1- ^^^5^}^ ^ ^^<^l^i«o>^-9.S. e^^l^ S.^o\] ^^^^ ^171^>^ ui)-^^^ i^tt 



<32> £ 4a S. 4d^ ^ ^^^ofl i4€r JL^VS-JE. oVi^l eflol^i ^;^>^ 

IJ-'^* H ^^^t^S. ^^^^ ^<^m. £4a ^fl^l S. 4dl- %S^><^ ^^5]^ ^ 780nm 
^^^1^1^ AlGaAsTll sl]<^l^1 ^^Hl cflt}- :5Jo]u|., ^ ^^o] o]d^ ^ 
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1020030041838. 



^ 'U:^}: 2003/10/22 



-f-ti, H 4a<Hl ufsf ^o] ^ ^^d\] tcj.^ HV^^l eflo];^^ ^^\^ n v^^<^] 

o]^o]:^ ^^(xi]^X\)o] ^A^^ ^^^] 71:^(41)4. ^7] 71^(41) 

^^^^ m Sefl^^(42)4. ^7l ;(lll #e})H.#(42) ^^<^1 ^^^^ *^^#(43)3|-, ^ 

7l #^^#(43) ^1-'^<^1 #Hfl^^(44)* MOCVD MOVPE 

^^V^-^S ^^^^Vcf. AlGaAs;^! ^VS^l e^jo];^-] 4i;^Hl^i 7] ^(41)^ GaAs 7]^ 

o]jL, Till ^ S.^^ #Bfl:^#(42 . 44)^ 44 ^ AlGaAs^^l #21)H.#o1t^, 

4^7] 1:^^#(43)^ -y^^l-fl-^S* 4^ AlGaAsTjl ^ 9X^. o]<i\. oj-a-^ 

4aoll^ £^1^14 ^SOr^M-, 7^(41)31- m 3^^^ #2flS^(42) AVojo]]^ ^.^^ u^jjI^ 
^ ^7^ SZcf. zieii4, ^V7l ;^ll al^jf^^ ^^7] 7l:^(41)3i|- ;Hll #2fl:E. 

#(42)2^ ^^^^^^^ #oll ^1-71 ^4^^ ^-^^ ^^^^^<Hl^i^ ^11 S.^^ 

'^l^ l^V ^JLS]^, ^7] #2fl:^#(44) ^Hl f']->ia.(45)» 

^^^^ <^1^S1 6)1^1 o^sii ^4s|>^l ^^o.s.>«| e|47> ^^^^ ^ $X^. ^7] V} 

^3(45)^^ Si024^ -tl-sl-Bi- Sim^ -3-^ -H-^^14<^1 ^ 9X 

^oM ^12 #2fl:^#(44) i^<Hl^ oil^l ^^^i^(D]iAl)ol jL^Sjo^ oil^H] o^^ ;iil2 #eH^ 
#(44) ol uzj-^^l-Tll <^4^^ ^ 
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1020030041838. , ^ #^ 'U^}: 2003/10/22 

^efl^ ^£^1 Ellol^i ^^V^ ;^ls^^^<=>l]^i^ ^}^3.m efl^^l^i ^^V^ ^]'>]^^ % 

^]o]^^ ^A>^ ^ 12 tiVcfl^^S-^-E] :?>^(W)-^S. ol^S)7fl -i^ltbt^f. 

^^ofl^i ofl^Hl >^7l ^^(W)ofl «11^S^>^ -^^^7>^1 ;^171^H Bl^l7> ^]o]7^ #AV^ 

<^7H1>H. ^7] :?mm^ 5;fln c»l^<^M 2^1 0];^^ ^^j-s^ eflolTC-^ #a>^ c}^ 

3)- n aVcfl^ T^e^S] 10 % ojiflo^ 3^7]^ ^o] w>^^sr>t:f. c^]^ 1-^, eHo];^-] 

^o]x^ #A>^ cl-i^ul). OL tiVcfl^ ^1^^ TlE^Sl 10 %» ^3|-^>^ ^g-f-^l^ 7]1<^1 
(gain)ol ^4i§>ot^ ^o]yk\ ^7]-9\ M.^^ <i^7> ^^S^ ^ 9X^B.S., ^7] :?>^(W)^ «>IE^1 51] 
'^l^i ^^>^ ^]o]7.] H tiVcfl^ ^ 71^)5^ 10% oluflo] ^o] a].^3ls:>i:f. 

t^^^S., 3E 4bfif ^o] ^^-71 ;^12 #Hfl = f^(44)Sl p>i37> ^ eg ^ ^ 

5l^l(44a)sl ^^}^ ^^-^^^ <^>Ms1-, ^7l :?>^(W)<H1 ^'^^m, eflol^-j ^;^>o] e^io];^^ ^a]- 
5^^1(44a) A>c,]o^ ^ ^^o^ ti]:i:fl^3zl- 2l;^1(44a) ><«>olS] ^<^^P}7] <^]^S\o] 
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1020030041838. . #^ ^;^>: 2003/10/22 

^1;^^^-. 5l^l(44a)» ^^^^}y] ^^^i^ ^^^]^ "J-'S ^ ^<^^<H1^1 U-'^o] A}J^ 

7l#o)l ^^l-7>^t!- o]n^^ ^^^^ >11^*>^ ^-^s.. n nJ-'Soilfe 

tiV-g-^^ 7>>i# A>-g-BrH ^^^^ ^l^tttq.. ^^<^1%1^, 

S.^ 2i^}^ ^^^^^ %^^^}^, ^ c;\]^7}^9] ^7]■ ^^^A] 

*f-tb -a^^^ ^-£^1 ^^ofl^i ^>-§-€l^. SEtb ^^<^1%1^ ^ 

£<HlAi ^3^-^>o^ ^-11 31] oil ^^V^ ^;^] ^^Cf. 

<39> ^Eflo^ efloiTci 4i^H^i^ sl^l ^^^^ ^s. ^^011^1^ ^ 

^ ^^^^m «<i-'^^, ^^i, ^^"Hl^i^ e^^l^ ^Efl«- ^^^tF ^. 

s^tfl cHi^i^ ^Tgofl ^VAj^ ^.^1-^ -f-^fl ^171^>^ ^>-§-t!-4. ^^^] 
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1020030041838, , #^ ^^>: 2003/10/22 

^^'^Hl^i^ ^^<Hl^l^ ^E)l» ^^^^ ^, ^7] :^^o\]^^ ^ig^ ^711 ^<^ofl 

^1^ ^^7> nllA>^SOl cfl^j] ^^^>J1 9X^1^, ^^]^ ^n^] ^ 

^ <^>M°^. ^-*y=t!: %Eflo| p|]A>^2:OllAi ^ «VTgo] o]^^ ^ o;ic|.. 



^^;^-1^1#(46)^ ^^^*>31, 4^7] ^^7-]^l#(46)^ ^^(Ohmic) ^^(contact)## 

^^^tbl^. ^7]^ ^^<^l^i Sl^l7> eflol^i :i^>o) 5]]ol^^ ^A> cl-i^ ^ n ^cfl^ ^ 

Ellol>5i >i^^].o^ eijol^c-l ci-^ ^ ZL wVcfl^ c]-^<Hl ^^cf. ic|-e^-A-l , eflo] 

^o]^d\]A^ ^, 3. ^7ll^S] ^^7> £ H ^^fl5^ 



£ 5a ^ 5. 5b^ ^ ^ ^Al^Bflo]] rr]-^ aV^^] gflol;^^ 4^;^>o^ ^^^ojcf. j£ 
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1020030041838. , "^^V: 2003/10/22 

#2fl^ ^-£^1 Eii^i^i -i-^t}: ^. S.^^ 

71^(41). ^11 #5fl = ^(42). #^j#(43), el;^l(44a)# ;Hl2 ^^^^(U) 

ol B\:^]U4a)^ ^^<^1 ^^^-1^1^^(46)01 ^^^^ ^, e| 

^l(44a)^ ^^^i^l#(46)Sl JE^^ ^^(Ohmic) (contact )f'(47)ol ^^^^ ^ 

SI- 5.^^cl-. 

cf'?}-. S. 5b<^l iE^m «>2l- ^o], ^ ^rgofl iq-^ avs.^] eflol^-l ^^>o^ ^^^1- 511 
#4 ^^3). o.^ ^7flt!- el;^l(44a)5l <=>^ ^^o] wVs.^] eflol^-] ^^>o^ ^7fl^ 

^ ^i^j^q ^^(W)-2.^ ol^5]ol $X^B.S. ^7fl^oil i^#£l;^l ^^cf. ^Eflo^ nvs.^] 
^:^}^^ ^Bl, ^ ^^'^<H1 ^tb ^£^1 elWl^-l 4^1^-^^ &|;^l(44a)Sl- ^7ll^ a>o1o| ;7]-:^(w) 
ofl ^^^^lf^(46)ol ^^^^^tq-. o]^ ^^.e. t!:^*>7l ^^flAi7l- o>qBl-, ^^1, s:|^l7> 

ol^ ^^^^^1^(46)^ ^^^^ ufl, ^7ll^3f El^^l^l Zt^mo] 

^^1. ^ ^^<^1 «]:£^1 Ellc]z-1 :±:;^>o^ ^1S«^^^ ^£^1 ;ql2:^^Sl ^7> ^ ^ 

^ SJo], ^-^^^1-71 ^tb ^>^H^ ^*11 ^711 4^ Slcf. £ 6^ ^ 

^ ^^l^Hfloll nq-^ sll'^l^-l n^]^ ^^^W: t^ltV ^^-£ol4. S. 2<^1 £^1^ 

^sflsl tiV^^l eflo];?! ^;^>o^ <?flo]5^ >a-^5q- Hlis^fl ^ #efl<Hl^ al:S.^l b1]o1;^-1 
^ i^>^a.(S^ el;^l)(2i)7> ^Efloio.^ ^7flAi e|;^i ^^^1 ^7llsl^ s. 6 

'Hi ^ ^'^<H1 tcJ-STg, Hl.j£^] eflo];^^ ^;^>o:) n>>^^^(S^ Sl^l)(51)7> Vl} ^]o]y'^ 

^7ll£l^l ^JL ^7ll^oll i:.#Sl;^l ^^Cf. 
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^1 ^ll^lT^ efloi^-i <i5l-l- ^ oxx^,. 
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1020030041838. ^ #^ <^^>: 2003/10/22 

l^i^^^ 11 

^11 7^; 

^7] 7]^ ^^<H1 ^11 #2fl^#; 

^11 -i-efl-^^ ^^^^ 
^^o^s. o]^^ ^Pi]o\] ^^]^ ;H12 #2fl:^#; ^ 

2] 

5^an<^l^olji, ^]o]7;\ ^i^sf tiVtfl^ 7]^si\ 10 % ojiflo] o. 

[^^%^ 3] 

tiVS^l ^]^]^^ :^^>» ^1S*V^ 
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1020030041838. , ^^^l-: 2003/10/22 

5/ano]^olji^ ^o]?;\ #A>2^ ^^sf n aVcfl^^ ^^:?> T^e)^ 10 % olvflo] ^^i^ 
^f-e-^V*^ S^^l^ JL^oil ^^^^ ^1^1 ^:^^4r S.^^}^ 
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^ 'U^}: 2003/10/22 
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» i 



#^ '^:^}: 2003/10/22 
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1020030041838 

■ 



^ "^:^>: 2003/10/22 



[£ 3] 

(a) 



31 
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#^ ^^f: 2003/10/22 



(i 4a] 



45 
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W 



(b) 

&g Y-Y' 
44a 



W 



I 



W//7//7/A 



•47 

•46 

'44 
'43 
-42 
-41 



25-24 




^^ ^^1-: 2003/10/22 



is. 6] 



51 



52- 



!:»H 



52 
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^ow «:>H ^:>H 
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